Intracellular transport, organelle biogenesis and establishment of Golgi identity: impact of brefeldin A on the activity of lipid synthesizing enzymes.
1. The effect of brefeldin A (BFA) on generation of transport vesicles, synthesis of phosphoglycerides, sphingosine and ceramides, and utilization of the sphingolipid precursors in the formation of sphingomyelin and glycosphingolipids in Golgi was investigated. 2. In the presence of 5-10 micrograms/ml BFA, the incorporation of [3H]palmitate into glycerides, phosphoglycerides and sphingolipids decreased 45-60%, and the production of endoplasmic reticulum transport vesicles was reduced 30-50%. 3. In Golgi membranes, the presence of 5-10 micrograms/ml BFA in the mixture, assembled to generate Golgi vesicles, evoked inhibitory effect on the synthesis of sphingomyelin, glycosphingolipids and phosphatidylcholine. On average, the synthesis of the sphingolipids and phosphatidylcholine and production of Golgi transport vesicles declined to 30-40%. 4. Addition of 5-10 micrograms/ml BFA to the assay mixture prepared to measure the activity of cytidylyltransferase, phosphocholine diacylglyceroltransferase, and serine palmitoyltransferase, caused up to 50% inhibition of the enzymes involved in the synthesis of phosphatidylcholine and up to 70% inhibition of the enzyme generating 3-ketosphinganine. 5. The results suggest that BFA inhibits the synthesis of phosphoglycerides and sphingolipids. This, at first, is displayed in reduced production of endoplasmic reticulum and Golgi transport vesicles, while the depletion of sphingolipids abrogates the identity of Golgi membranes.